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Plume Modeling: 

■ Hydrocarbon Plumes and Diagnostic Support 

■ Conceptual Stage Testing 
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E-1 Cell 3 

- Designed for LOX Turbopump, 
Preburner Assembly & Engine Testing 

- Thrust Loads up to 750K Ibf 
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NASA-SSC CFD Modeling Activities 

Propellant Tank Simulations 
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Approximately 4 seconds (vs an Estimated 
10 seconds Determined Using Nominal 
Facility Pressurizing Gas & Propellant 
Supply Limits) 
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Propellant Control Valve Simulations 

Modified LOX Control Valve 
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NASA-SSC CFD Modeling Activities @opentfom 

RTD Optimization - Background 

• The ductile tensile overloads are attributed to excessive drag 
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The reversed bending could also be a result of periodic 
opening/closing of facility valves. 



NASA-SSC CFD Modeling Activities ©opeSlp 

RTD Optimization - Base Case Configuration 

• Base case RTD geometry is a circular cylinder mounted inside the 
SSC E1 test facility’s LOX propellant feedline. 
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NASA-SSC CFD Modeling Activities @opentton 

RTD Optimization - Manual Shape Deformations ^ 

• Results were in agreement with physical expectations. 
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NASA-SSC CFD Modeling Activities ©ope^lp 

RTD Optimization - Implementation of Gradient-Based Optimizer 

• Sculptor successfully reached a steady-state optimum RTD geometry 
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NASA-SSC CFD Modeling Activities ©ope^lp 

RTD Optimization - Implementation of Gradient-Based Optimizer 

• Steady-state optimized RTD produced a smaiier and more symmetricai 
wake giving a iower drag coefficient. 
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NASA-SSC CFD Modeling Activities 

MTTP Plume Simulations - CFD Model Fidelity 
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NASA-SSC CFD Modeling Activities ©opeSlp 

Conceptual ARES Stage Tests - Background 

• Two new transport vehicles (ARES V and I) have been proposed to 
support exploration efforts under the newly defined Constellation Program. 
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CFD dry-plume data can be used to guide engineering level 
calculations (correlations/experience) for future cooling modifications. 





• Test article, stand, and ground contoured by Temperature 

• Iso-thermal surface @ 1000 K colored by Velocity 
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• Time-averaged un-cooled wall surface pressures 
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This will prove to serve as a valuable guide for future engineering 
calculations & acoustic/vibrational studies 
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This will prove to serve as a valuable guide for future engineering 
calculations & acoustic/vibrational studies 
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